Calcineurin-Rcan1 interaction contributes to stem cell factor-mediated mast cell activation.
The receptor for stem cell factor (SCF) is expressed on mast cells and hematopoietic progenitors. SCF-induced signaling pathways remain incompletely defined. In this study, we identified calcineurin and regulator of calcineurin 1 (Rcan1) as novel components in SCF signaling. Calcineurin activity was induced in SCF-stimulated primary mouse and human mast cells. NFAT was activated by SCF in bone marrow-derived mast cells (BMMCs) and mouse bone marrow cells, which contain hematopoietic progenitors. SCF-mediated activation also induced expression of Rcan1 in BMMCs. Rcan1-deficient BMMCs showed increased calcineurin activity and enhanced transcriptional activity of NF-κB and NFAT, resulting in increased IL-6 and TNF production following SCF stimulation. These results suggest that Rcan1 suppresses SCF-induced activation of calcineurin and NF-κB. We further demonstrated that SCF-induced Rcan1 expression is dependent on the transcription factor early growth response 1 (Egr1). Interestingly, SCF-induced Egr1 was also suppressed by Rcan1, suggesting a negative regulatory loop between Egr1 and Rcan1. Together, our findings revealed that calcineurin contributes to SCF-induced signaling, leading to NFAT activation, which, together with NF-κB and Egr1, is suppressed by Rcan1. Considering the wide range of biological functions of SCF, these novel regulatory mechanisms in SCF signaling may have broad implications.